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the basis of gender, these areas are explored and the following
reconmendations, among others, made: Interest inventories should not
have separate forms of the instrument for males and females, and the
same set of items should be used for both, with care that an item is
not inherently more applicable to one gender than the other; im the
developnent of externally based scales, every effort should be made
to collect adeqguate samples of males and females for each occupation
represented on the inventory's reporting of results; and caution
should be exercised against differentially including items that
represent non-valid sex differences. (AJ)



’

[ 3

D 095362

o DRAFT

‘é\@“

TECHNICAL ASPECTS: PROBLEMS OF SCALE DRVCLOPMENT,
NORMS, ITEM DIFFEREWCES BY SEX, AND THE PATE OF
CHANGE IN OCCUPATIONAL GROUP CHARACTIRISTICS

Dr. Charles B. Johansson us::;::;:::m::::m
SDUCATION o*
Hational Computer Systens R Ly e

e PERION OR ORGANIZATION ORIGIN
ATING 1T BOINTS OF VIEW OR OPINIONS

01 et 76 strent it em e
EDUCATION POSITION OR POLICY

Minneapolis, Minnasota 55435

(612} 020-347)

December 13, 1773
(Revised February 6, 1974)

National Institute of Education
Contract No. OEC-0-72-5240

This paper was funded under a contract to the ARIES
Corporation (#OE-C-72-5240) from the National Institute of
Education of the U.S. Department of Health, Education, and
Welfare. The views expresséd do not necessarily reflect
those of the ARIES Corporation, the National Institute of
Education, or any agency of the U.S. Government.



TECHNICAL ASPECTS: PROBLEMS OF SCALL DEVELOPMENT,
NORMS, ITEM DIFFLRENCES BY SEX, AND THE RATE OF
CHANGE IN OCCUPATIONAL GROUP CHARACTCRISTICS' qsgﬁsﬁi
Dr. Charles B. Johansson @&‘
National Computer Systems ©

INTRODUCTION

As part of the larger concern over various typés of discrimina-
tior and bias in the occupational world, the impact that interest
inventories have in guiding people into careers and vocations is being
studied. For some people, the choice of a vocation may be a moot
question; for ckample, thz classic case of the offspring who hLas known
from childhood that he or she will become heir to the parents business
may have little choice in a -areer decision; or the person who
is in the right place at tha right tine may have opportunitics open
up that no interest inventory could predict or help in the decision of
a lifetime career.

But for the majority of people, their choice of a decision as to
what ficld of work they should enter is perhaps as important a decision
as whom they should marry and both have considerable impact on
their lives. Professionally trained counselors continually help people
who are dissatisfied with their ¢urrent jobs and desiye a chanae
to something they will find more personally rewardinq. Students who
are graduating from high school are typically indecisive about what
curriculum they should enter in college or in a business/technical
school and thus scek guidance. In addition, more and more women are
re-entering the occupational world and college and seek professional

help in their pursuit of career opportunities:

To help the counselors in their role of providing career-plan-
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ning assistance to their clients, interest inventories have been re-

pest

lied upon to provide data on client's vocational interest preferences
and to help increase the probabilfty that a chosen career or job will
be a satisfying oﬁe. |

Typically, the major interest inventories have separated vesponses
of males and females during the developmental stages and typically
report different results for males and females. This differentiation
of the sexes may create a limiting effect on the career options that
are availablc to one sex or the other and thus sex biasing may be
introduced.

A tentative opevational definition of sex bias has been adapted
by the National Instfitute of Education, Career Education Proqram plan-
ning group as follows:

“Within the context of career guidance,

any factor tﬁat might influonce 2 porson

to 1imit--or might cause others to limit
--his or her consideration of a carcer solely
the basis of gender." _

The scope of this paper will be to review the major interest
inventories and to explore the nuances and complexities of the tech-
nical aspects in the develcpment of interest inventories, their
item sampling, norminq, scoring, reporting of results, and changing
patterns of interests in relation to the differential treatment of
sexes and to suggest guideiines to eliminate or alleviate any poten-

tial sex biasing factors.

Major Interest Inventories--a brief overview

Currently, there are two major interest inventories that are

used to provide results that are helpful in vocational guidance:
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1) the Kuder Occupational Interest Survey, and 2) the Strong Vocational

Interest Blank. Both of these major inventories have handled the roles
that males and females have in the occupational world in slightly
different ways.

The Kuder Occupational Interest Survey (0IS) is intended for

college-educated subjects (Kuder, 1966). It contains 100 items in a
forced-choice format; for example, the subject is presented with a
pattern of three possibilities, such as "Go to thé movies", "Play
cards", and "Go to a big party", and the subject is to pick one of
three like most and one liked least or disliked. Results indicate
the similarity of the person's interest in relation to satisfied
subjects in a variety of occupations and cnllege majcrs.

About £0 occupaticnal-based scales and 30 college-major based
scales are reported for the inventory. HMale and female subjects
respond Lo Lhe same items. An earlier version of the kuger, torm vb,
the results for males were based on male criterion samples while
scores reported for females were based on female criterion samples
and for some selected male samples where there was not a female
criterion sample. Thus, males and females were treated separately
in scale development and reporting of the results.

Recently, the veporting of scores for the Kuder test has includ-
ed all scores for all subjects (Kuder, 1974). Scores are reported
for males based on male criterion groups and female criterion groups,
and results for females are handled in an ﬂdentigal way. However,
male and females are still treated separately during scale development.

The Strong Vocational Intcrest Blank (SVIB), like the Kuder, is

geared more for professional occupations than non-professional occu-
pations (Campbell, 1966; Campbell, 1971; Strong, 1943; Strong, 1959),

Generally, each subject is asked to respond “Like", "Indifferent®, or
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"Dislike", to 400 items that cover a variety of areas such as occupa-
tional titles, activities, and amusements, Currently, about 55 occu-
paticnal scales are reported, such as Mathematician, Chemist, Lifo
Insurance Sales. In addition, there are about 20 basic interest scales,
or homogeneous types of scales that measure interest prev-rences in
broader terms, such as tlechanical, Teaching, Sales, and Sports. (The
exact nuuber of scales reported depends on the sex of the subjrct).
The SVIB treats males and females distinctly from tie very starl with
a separate set of test 1tems for males and females. Although m:iny
items are identical between the make and female forms, about 40% of the
items are unique to rach sex.
Thercfore, both the Kuder and Strong inventories may introduce
a potential sex bias by a differential treatment of the sexes. The
introduction of sex bias can occur at several difforeat stagez <u
development of an interest inventory: 1) in actual test items thit
appear on the inventory; 2) in construction of scales; and 3) in norm-

ing and reporting of results.

TEST ITEMS

The various forms of the Kuder inventories have one form to be used
by both males and females, and thus all suhjects ‘are asked the same
set of questions. There is a non-differontial treatnent of males
and females at the item level.

The SVIB, howaever, is unique in cffering a separate test hooklet
and different items for each sex. Although there is considerable
overlap in the item content between the male and female versions of
the SVID, more than 1/3 of the test items are unique to each sex. For

example, the male version of the SVIB, form 7399, asks the subject to
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respond "Like", “Indifferent", or "Dislike", to the following occupa-
tional possibilities: “Military Officer", “High School Principal”,

. “Geologist", and "Public Relations Man®, but the female version, TW398,
omits these items. Likewise, females are asked to respond to “Super-
visor in Telephone Office", “"Stewardess”, "Receptionist", and "Fashion
Model" and these ftems are not in the male version.

There are both males and females gainfully employed in the above
occupational examples--there are female military officers and male
fashion models and these items should be acceptable to ask of either
males or females. When different sets of items are asked of males
and females, there may bg the speculation that some types of activities
and vocations are more appropriate for one sex and not the other.
Doubt may be raised about the appropriateness of females "liking"
td be in the military or having mechanical interests, or of males
“1iking" to do cooking, or teaching children, or being a flight
attendant.

The SVIB has a long history of providing separate test forms of
females and males. The first version of the SVIB was published in
1927 and was intended to help provide vocitiona] guidance for males;
six years later in 1933 the SVIg for females was publiéhed. During
the 1930s there were differing employment patterns for men and vomen,
most of the trades and professions had a heavy representation of males
such as mechanics and dentists while women dominated the secretarial
positions and elementary school teaching postions. Two forms were
kept in existence for the last 40 years, primarily because of the
differing patterns of males and females in some occupations and
because there was demonstrable differences in response:patterns of
men and women to the same item.

The above factors sufficed to keep the SVIB male and female forms

separated in the past but growing concern for equal rights and equal
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opportunities and concern over possible career limitations has become

of primary importance.

Recommendation

The : commended solution for avoiding any nossibility of sex bias
at the item level is to ask the same set of questions to both males and
females. Special care should be taken so that the ftems are phrased
so that they are not inherentyy referring to one gehder; for exarple,
Police Officer would be preferable to Policeman or Policewoman, Realtor
would be better than Real Estate Salesman, Sales Clerk fnsteac of Sales-
lady.

when gender can not be eliminate from the item, the item should
include both possibilities; for example, Dressmaker/Tailor, Waitress/
Waiter. Airline Flight Attendent would be better than Airline Steward/
Stewardess from sexual bias standpoint, but perhaps not as easily
understood by high school students (the reading level and comprehension
of the items also must be a consideration if the inventory is to be
applicable to high  school students).

Test developers should give serious consideration to requesting
the U.S.-6SA Civil Rights Office to recommend changes in item content
so as to preclude bias toward any minority groun.

While possible, with enough affort and care in writing items so
that one gender is not inherently favored, this is perhaps the easiest
solution in avoiding sex bias during the development of an interest inven-
tory. Males and females do show different base rates of responding

to the same item and this is elaborated below.

Male-Female Item Response Nifferences

Male and females do differ in their base rate of responding to .

interest items. For example, when responses to the SVIB item “Interior
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Decorator" are investigated by gender, a substantial majority of women
. answer “Like" (67% of a sample of 1000 employed women representing an

*average"). While, in contrast, a minority of men respond “Like" (28%
of an “"average" male sample, N=1000). Consequently, when a male
responds "Like" to the ftem he is giving an unusual response and actvally
is responding in a manner similar to those of artists, actors, and
architects. While a female responding "Like" to the sama item is
indicating 1ittle that is unique for her gender.

Similar types of male-female differences are found for the Kuder.
For example, in responding to the item triad of “Go sce a fire", "Go
to see an accident in which people have been hurt*, "Go see a famous
person riding along the street", 57% of.men-in~general indicate they
would rather go see a fire in contrast to 33% of the women-in-general.
While 60% of the women-in-general would prefer fo see a famous person
only 23% of the men-in-gencral would prefer that cetivity over the
other two possibilities.

As indicated above, male-female differences do exist in their
responses to the same ftem and as indicated below thése differences are

apparent during adolescence and are substantial.

Results from Teen-agers

Research on the differing patterning of interests between males
and females by Campbell (1974) indicates that such differences appear
even among early teen-agers. The following table lists occupational
items that a majority of 8th grade males or females “Like" from a
1ist of 130. With exception of occupations "Cartoonist" and “Profess-
fonal Athlete", there is a definite difference in the responding of

males and females even at this ear1y age.

-----------------------

Insert Tab1e 1 About Here
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Table 1
Popular Occupations Among Male (!1=31) ar. Female (N=76) Cighth Graders

Occupations marked “Like" by more than one-half of the boy

tale Female

Percentaqe Percentane Percentan
Occupation “Like” Zhike” Differance
Auto Racer €5° 24% 17
Jet Pilot 57 22 35
Cartoonist 57 61 -4
Professional Athlete 53 45 Y
Inventor 51 17 34

Occupations narked "Like" bv more than one-half of the airls

Female Hale

Percentana Percentaqe Percentan~
Occupation . "Like" "Like" Di fference
Children's Clothes Designer 767 14% 625
Interior Decorator 68 21 a7
Fashion todel 66 n 55
Costure Designer 64 13 51
Steward/Stewardess 64 . 20 44
Actor/Actress 63 33 3n
Home Economics Teacher 61 12 a9
Cartoonist 61 57 4
Elementary Teacher - 61 ' 26 35

Nurse's Aide/Orderly ) 59 10 49



Manager, Child Care Center
Dressmaker/Tailor |
Photographer

Manager, llomen's Style Shop

Wajter/Haitress

Artist
Typist

9.

Table 1 continued

58
57
56
55
55

54
53

n

34
10
16

35

19
a4
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As Table 1 indicates, there are considerable differences between
young males and females. As they grow older, the magnitude of the
di fferences does diminish somewhat, but never vanishes. The SVIR has had
a Masculinity-Femininity (M-F) scale for many years to measure adult
male versus adult female 1ntere§ts based on item responses, as have

many personality tests such as the Minnesota Multiphasic Personality

Inventory, (Welsh and Dahlstrom, 1956), and the California Psycholog-

ica) Inventory (Gough, 1969).

Results from Adults

With development of a female version for the SVIB in the 1930s
Strong =:as able to measure the extent of aifferent base rates of
responding to interest items by males and females and developed M-F
ind F-!1 scales to measure those differencas (Strong,1943). Research
by Johansson in 1969 (reported in Campbell, 1971), further refined
these scales.

Refined M-F and F-M scales were developed as part of a project
studying male-female differences within occupation to the same item.
Hhen occupational membership was held constant, employed adult males
ar females showed significant and practical differenzes. Fourteen
occupations vere available that had an adequate sempling (sample sizes
about 250) of both males and females. A1l subjects indicated that
they were satisfied with their jobs and all had bezn employed in their
occupation for at least three years. Each occupation was represented
equally. Thus, the samples were very precisély defined and potentially
spurious results from comparable random samples of males and females
was lessened. .

This research was important in investicating the extent of similtar-
ity or dissimilarity between an average composite of males and females

ERIC when samples from the same occupations werg_cqmpareg. Investigation
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of these male-female differences within each specific occupation leads
to three tentative hypotheses (Campbell, 1974;:

1. Men and women in the same occupation do not differ in their

interest preferences.

2. Nen and women have different interests which are constant

across all occupations.

3. Men and women have different interests vhich are specific

to each ocrupation.

Table 2 below shows the numbar and percentage of itens that
showed large differences (15% or greater) between males and females
within each occupation. Clearly there are considerable differences
between males and females even when occupational membership is controi-
led; about 30% of the items in question showed large differences.
Items that were investigated werz the 229 items that were overlapping

jtems botween the male and female forms of the SVIR.

prpupngsr Y T T X Y T X L LR X ot ]

Those {tems that showed significant differences between the sexes
were aggregated into the refined Masculinity-Femininity scale. Inter-
asts that were more typical of males than females included outdoor,
adventuresome types of activities, and business interests. Interests
more typical of females involved a liking for cultural activities,
interest in fine arts, music, art, literature, and so forth.

To investigate whether differcnces are constant or unique to each
occupation, the following table lists all items that showed very large
differences (25% or greater) between the SVIB men-in-general (M1G; N=
1000) and viomen-in-general samples (WIG; N=1000). For the first 14

items, females responded “Like" more frequently than males; for the
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Humber of ltems of 229 That Show “Like" or "Dislike" Rasponse.
Differences of 155 or Greater Between Hales and Females

Male-Female Differences

Occunation Numher_of itens Percentaaz
Artists 60 20%
Bank Personnel a7 A
Cheniists 57 25%
English Teachers 73 20
Interior Decorators a7 297
Lauvers . 67 290
Life Insurance Sales a2 3
Mathematicians A9 21
Nath-Science Teachers 93 41’
licdical Techiologists 5% 247,
Hews Reporters 76 33
Physicians 61 . 274
Psycholonaists A7 27%
Social Science Tcachers 96 427

Averace 69 30%
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last 5 items, male responded "Like" more frequently. Also, the differ-
ences between the percentage of males and females for the 14 occupations
who responded "Like" to each item appear as the table entries. For

- example, 61% more of the females im the in-general sample prefer to
“Decorate a room with flowers" tﬁan do males (75% of the women versus
14% of the men). The next entry indicates the difference between male
and female artists, next for bank personncl, and so forth., The last
entry indicates the average across the 14 occupational samples.(Camp-

bell, 1974).

- an SN D R R AR 4B G O ML G G0 P 44 b & G B @ -

Inspection of the first and last columns indicates the entries are
very similar, differing by only one or two percentage points. Thus,
as the Tivse Coluinn inuiCaied, nen and wuiken in a “cenerai” sample uo
have different response patterns to the same item and the last column
indicates that these differences are fairly constant between males
and females even when occupational membership is held constant.

The above illustrated items that showed very large differences
between the sexes: approximately one-half of the 325 items on the
revised SVIB (that will be relcased in 1974) indicate differences
of 15% or more between males and females comnrising the in-general
samples. (The increase over the 30% for the 229 in Table 2 is a result
of including items relating to domestic, mechanical, and military types
of activities that previously appeared on only one of the SVIB forms
and these types of activities show large differences).

Thus, even though good items can be written for males and females
to alleviate potential sex bias by not inherently referring to one

Q. gender; different response patterns by sex are a concern for scale

o —— S e—— e e e
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Tasta 3
SVIB Itens Showing Very Larga Differaaces Bztucen !en and ‘lomen in th2 same Jccunations
(Table entries arc the narcentaes difference in "Like" resnonsa to the desicnated item

for the two sexas.)
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construction and reporting of results.

INTERCST INVENTORY SCALES

Another stage at which sex bias may become apparent is during the
construction and norming of scales for an interest inventory. Two main
types of scales frequently are developed: 1) criterion scales whare a
person's interest preferences arc associated with those in a criterion
sample such as an occupational sample of artists or colleqe students

majoring in biological sciences; and 2) homogeneous or basic interest

scales that measure the underlying interest dimensions of the inventory
and a person’s interest preferences are related to thosc in a general
reference sample. Each has its unique advantages in the type of
information that it captures from items on the inventory and each

differs in the way that potential sex bias may be introduced.

Criterion Scales

Strorg

The development of criterion or occupational scales for the
SVIB involves the contrasting of item resnonses of employed people
in a specific occupation (criterion sample) with a sample representing
a population “"average" (in-general sample). Each occupational scale
contains those items that significantly differentiate criterion sample
from in-general sample. There are various methodological considerations
and problems that have to be. considered in collecting a criterion
sample and defining an in-general sample (see Campbell, 19713 Clark
and Campbell, 1965; Strong, 1943), but for purposes of this paper the
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assumption is that adequate samples are available.

Therefore, after item responses for the criterion sample and -
in-gemeral sample have becen collected, item response percentages for
both groups are calculated and contrasted with each other. Items that
show significant percentage differences (usually 15%-20%) betwcen the
two groups are included in the occupational scale. Response patterns
(for example, Like, Indifferent, or Dislike) for these significant items
typically are assigned weights based on the magnitude and direction of
differences batween criterion sample and in-general sample. The result-
ant scale is then novmed on the criterion sample used for scale devel-
opment.

To illustrate, the following example shows the response percent-
ages of male psychologists and the male in-general sample for the two
jtems "Author of Novel" and "Employment Manager."”

"Author of Novel"

Male Response  Response
Psychelogists Men-in-General Differences Weights
Response {N=252) (N=1000)
Like 81% 512 . 30% +1
Indifferent 15% 30% -15% -1
Dislike 4z 1°% -15% -1

"Employment Manager"

Like 35% 29% 6% 0
Indifferent 34% Ay 7% 0
Dislike 3% 30% 1% 0

As illustrated in the above examples, responses are empirically
unit weighted if response difference; indicate that there is a signif-
jcantly large difference between criterion sample and in-general sample;

responses are not weighted if the difference is small, [After years
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of research with the SVIB, a 15% difference or greater is considered
large and meaningful; Campbell, 1971]. Thus, if a person responds "Like"
to the item "Author of a Novel" his or her raw score on the psychologist
scale would be incremented by one, if the response was “Indifferent" or
“Dislike", the raw scere would be decremented by one. Responses to the
item "Employment Manager" would have no bearing on the score for the
psychologist scale, but it would be relevant for some other scales such
as the sales mamager scale. |

The number of items that differentiate an occupational sample from
the in-general sample on the SVIB is usually between 70-90 itens or
about one-fourth of the test. A person's raw score on each Scale dev-
eloped for the inventory is the sum of plus and minus unit weights
that correspond to his or her unique pattern of responses for each scale.
Tha raw score is then converted to a standard scerd vsing a raw-score-
to standard-score conversion formula. Each person receives a standard
score for each of the occupational scales developed for the inventory
indicating the degree of similarity betwee his or her intefest pref-
erences and those in the criterion sample based on those items that
were more characteristic of the criterion sample than the in;general‘
sample.
Kuder

The Kuder OIS uses a somewhat different approach than the SVIB in
the development of empirical criterion scales for the iaventory.
Because of difficulties found by Campbell and Strong in developing an
adequate in-general sample, Kuder (1966) decided to circumwent the
methodological problems by use of a lambda coefficient which is similar
in concept to biserial correlation coefficient. Lambda coefficient

expresses the degree of similarity (correlation) between a subject's
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responses and those members of the criterion group, such as an occupa-
tiona) sample. This procedure offectively eliminates the need for an
in-general sample. The upper 1init of lambda is 1.00 indicating
complete similarity with responses of those in the criterion sample, a
lambda of .00 indicates no simiIérity; these coefficients are used

as the scores for the Kuder Occupational Interest Survey. Because of the

method of scale construction, norming and standard score transformations

are not a concern as with the SVIB.

Conder a5 a Factor

Since the SVIB traditionally has separated the response patterns
of males and females at the item level, so too are the responses separated
at tne scale development level. Male occupational samples are compared
with a male in-general sample representing the naverage" employed male,
ond Temale viupaiional saples are cemparcd uitk 2 fomale in-goneral
sauple representing the vaverage" emnloyed female. Thus, it is not
surprising to find that if a person completes both the male and female
SVIB, different scores will be obtained for the same-named scale on both
inventories; for example, a persor may obtain a score of A5 on the male
chemist scale and 40 on the female chemist scale. Item content of the
like-names scales are different, criterion samples are composed of di fferent
peonle, and the in-general samples are different.

The fuder also scparates the sexes during scale development. Some
occupations such as Lawyers and Computer Programmers have separate and
distinct scales for males and females. Other criterion scales such as
Dean of Momen cr Plumber are based on just one sex. Currently, a subject
§is scored on all scales regardless of sex and the same problem arises as

with the two forms of the SVIB--vhere two scales exist for an occupation,

. o ——— s ——
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one based on females and one on males, discrepant scores result.

The sex bias concern is that there is not complete comparability
in the scales that are developed for male and female forms of the SVID
and scales developed by aender for the Kuder. The female SVIB contains
scales that measure interest preferences for various nursing occupations,
airline stewardesses, entertainers, and telephone operators. However,
the male SVID does not give an indication of these specific occupational
interests--there are adequate samples available for.ma1e airline stewards,
male nurses, male entertainers, and male telephone operators (Schlosshera
and Goodman, 1972). The male SVIB has a wider sampling of professional
occupations such as biologists, architects, psychiatrists, and physicists
but these are not available on the female SVIB. A similar set of cir-
cumstances exists for the Kuder.

For somacne concerned about sex bias in fintcrest measurement,
scparation by gender whan scales are daveloped and reported is a salivnt
focal point. For example, are interestsmeasurcd by the male form of the
SVIB different in scope than those measured by the female form? How
important are these differences? If a woman wants the results of scales
appearing on just the male form then there is the problem of how gencralizable
are the results from male cciterion groups to her interest preferences? This
is also true of the Kuder, but it is perhaps noy move apparent.

Subjects completing the Kuder arec now presented with two scores
for some occupations; with the SVIB, the subject had to take two tests
to produce differing results. The following section investigates occupa-
tional scale characteristics when they are constructed on samples sepa-

rated by gender.
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Sexual Stereotypes in Criterion Scales

The relative importance of sex differentiating items in like-
named scales developed on male criterion samples and female criterion
samples is contained in research by Johansson and Harmon (1972) on the
SVIB. The study specifically investigated the following areas: 1)whether
men and women in the same occupation have different interests; 2) whether
these differences are reflected in occupational scales for men and woten;
and 3) whether these occupational-scale differences are valid and useful.

Fourteen occupational samples and the in-general samples were used
for analysis as discussed previously (see pages 10-11). The following
figure presents a paradigm of how item-response differences were analyzed
using male and female criterion samples and their relationships to the

in-general samples.

Male Female
Criterion c Criterion
Sample Sample

b
Men-1In- Women-In-
General d General
Sample Sample

The male occupational scale is based only on differences between
the male criterion sample and men-in-general (Difference a). The
female scale is based only on differences between the female criterion
sample and women-in-general (Difference b). Difference c represents
items that differentiate male-female criterion samples and examples of
this have been given previously in Table 1. For those items that show

response differences between men and women in an occupation (D fference ¢),
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a given item can have four possible effects on male and female

scales.

1. Male-female differences are not incorporated in the scale.

Despite a larqge item-response difference (for purposes of

this study, large was defined as 12% or greater) between males and
females (Difference c), the item appears on both scales because
differences hntween occupational and in-general groups (Differences
a and b) are also large. Thus, sex difference is not differentially
incorporated into the scales. The following exemplifies this con-
dition where there are large response differences to the item
“Electronics Technician" between male and female Medical Tech-
nologists, between in-general samples, and between criterion
samples and same sex in-general samples. Even though the item is
a sexually stereotypic item (a larne difference hetween males and
females), it is weighted the sam> for both male and female scales,

and does not produce a sex bias in the scale content.

Non-Influential Male-Female Differences
Reponse Percentages to the Item:

“Electronics Technician"

Medical Techinologists In-General Samples Response lWeights
. Male Female
Response Male Female Differences Men Women Differences Scale Scale
Like 55% 35% 20% 22% 1% 11% +] +)
Indifferent 35% 36% 1% 2%  30% 12% 0 0
Dislike 10% 29% -19% 6% 59% -23% -] -1

Across all fourteen occupational samples, approximately one-
fifth of the items differentiated males from females in the criterion

samples and were non-influential because they were weighted identically

on the male and female scales.
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2. Valid male-female differences are incorporated in the scales.
While there is a large difference between the criterion groups

(Difference ¢), only one of the differences between the

criterion groups and the same séx in-general sample (Difference a

or b ) is also large; thus the item appears on only one of the

occupational scales. In this situation, Difference_d in the para-

digm is small. Example 2 below shows that responses to the item

"Computer Operator” are weighted on the male scale for Medical

Technodogists but not for the female scale. Differences betwecen male

and female Medical Technologists are large but this dﬁfference is

specific to the occupation since the in-general samples show a much

smaller difference.

Valid iiale-Femaie Differences
Response Percentages to the Item:

“Computer Operator"

Medical Technologists In-General Samples Response Weights
Male Female
Response Male Female Differences Men Women Differences Scale Scale
Like 312 28% 3% 14%  22% -8% +] 0
Indifferent 515 342 17% 37%  29% 8% +1 0
Dislike 18% 38% -20% 49%  49% 0% -1 0

The above jtem f1lustrates the inclusion in scales @f a valid
or legitimate sex difference in intercsts between males and females
in the same occupation. Averaged across all 14 occupational samnles,

approximately 10% of the scale items fell into this category.
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3. HNon-valid male-female differentiating items incorporated in the scales.
Items that differentiated the two in-general samples (Differcnce
d) were regarded as sexually stereotypic since it was true of all males
and females and for males and females in the criterion samples. ihen
such a sexually stereotypic item appeared on only one scale, then it
seemed to be spuriously related to the magnitude on the difference
between criterion sampie and in-general sample. The example below
shows this relationship for the item "Art Gal]eries;“ ftales and females

in the criterion samples and in-qeneral samples show large differences

but the item is only weighted on the male psychologist scale.

Non-valid Male-Female Differentiating Item
Response Percentages to the Item:

"Art Galleries”

Psycholoqists In-General Samples Resnonse Yeighte
Male Female
Response Male Female Differences Men Women Differences Scale Scale
Like 66% 86% -20% 42%  66% ~24% +1 0
Indifferent 25% 1% 14% 399 24% 15% S 0
Dislike 9% 3% 6% 19% 10% 9% -1 0

While items as exemplified above did represent significant differ-
ences between males and females in the criterion samples and the in-
general samples, the items were rclated to scxual stercotypes that had
been included fortuitously in the scale for one of the sexes. Fortu-
nately, only a few items of this type are included in the scales.

4. Non-valid in-general differentiating items incorporated in the stales.

Again, differences between the in-general samples (Difference d)
were considered sexually stereotypic. I1f the item showed a small
difference between the criterion samples (Difference c), but was

included in one of the scales because a large difference between a
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criterion sample and in-general sample (Difference a or b), another type of
invalid difference had been iﬁcluded-in the scales. As illustrated

below, male and female psychologists respond similarily to the item
“Inventor" but the in-general samples show large differences. The

item is weighted on the female psychologists scale but not on the male
scale. Thg male and female scales differ, not because people in the

occupation differ, but because in-general samples differ.

Mon-Valid In-General Differentiating Items

Response Percentages to tho Item:

*Inventor”
Psychologists In-General Samples Response liciqhts
e le Fenale
Response Male Female Differences !len Women Differences Scale Scale
Like 73% ng 2% 62  44% 18% 0 +1
Indifferent 22% 22% 0% PRY  3RY -7¢ 0 )
Dislike 5% 7% -2% 10 21% -1 0 -1

These last two types of differences (#3 and #4), influencing
one scale and not the other, did not represent a valid inclusion of
the item in the scale for one sex and not for the otﬂer. Across all
14 occupational scales that were studied, about 18% of the items on
the scales were these types of items that rcpresented the inclusion
of non-valid sex differences in the scales.

In summary, the study showed more than 70% of the items on the SVIB
scales studied did not differentially incorporate scxually stereo-
typic items into male and female scales. Of the remaining items on
the scale, about 10% were items reflecting valid sex differences and
less than 20% were invalid inclusions. Thus, depending on one's

point of view, 70% can be taken as the over-riding factor with little

worry about sex bias or 20% can be glared at as justification for
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Solutions to the Problem

As the preceding data have indicated, there were differential bhase
rates of responding for the sexes to individual items on an interest
inventory. As will be shown later, these differences have remained
stable through the late 1960s and probably wiil be apparent for yecars
to come. These differences can not be ignored and become a vexing
problem when occupational srales are developad. There are four
passible strateqies one can use in handling this problen as outlined

by Campbell (1974):

1. A simple solution would be to ignore sex and randomly collect
criterion samples and let the proportions of males and females
in the sample match the population split. There wculd he two
attendant disadvontages to this approach. One, some occupations
still have a low percentage of one sex in the occupation, for
example, female carpenters, and collecting a truly random sample
with sufficient representation of both sexes would be impossihl-,
1wo, if occupational scales are constructed by contrasting a
criterion group with an "average" sample, such as an in-general
sample, the composition of the in-general sample would over-
represent those occupations where there is a preponderance of
onc of the sexes.

2. A second possibility would be to use an equal renrescntation of
males and females in the composition of criterion groups, again
developing just one scale for bbtﬂ sexes. As in the previou§
alternative, adequate samples of both sexes are extremely
difficult to colleat and almost impossible for some occupations.
Where there are Sufficient'memhers of an occupation, male response

preferences could be statistically weighted equally with female
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response prefeqences. However, for some occupations, a low rep-
resentation of one sex would lead to instability in theccombined
responses for the total group. This procedure vould wash-ent
items that are valid for one sex bul not for the other scx. for
example, "Decorating a room with flcwers" is more imporfant if a
male responds "Like" than if a female responds “Like".

3. A third possibilty would be to develop separate scales for wmales
and females and then to equate scores thraugh a statistical
formula appropriate fur each accupation. This would be analoqous
to procedures used be some graduate schools in applying differential
weights to grade-point averanes chtained at various underqracuate
institutions, with "heavier weiahits" corresponding to the more
academically “hard" institutions. However, considerable research
would have to be done on such modifications of scores to investigate
the impact of such ¢ procedwic, Tue end 1osult prohebly would
be the samn as the second alternative above.

4. A fourth possibility would be to develop separate scales for males
and females as is currently done for the Kuder and SVIB. This is
the easiest to do from a developnontal standpoint and yields the best
predictive ard concurrent validity for the inventory. Studies by
perdie (1961), Dunnette and Kirchner (1958), Frederiksen, Melville,
and Gilbert (1954,1970), Ghiselli (1963), Grooms'and Endler (1767),
Johnson and Johansso. ¢ .72), and Seashore (1961), have shown the
efficacy of moderator variables in increasing the validity of
measurement. Using sex as a moderator variable increases the
validity of scales by including those items that are most differ-

entiating for each sex.

Recommendation

0. Collection of occupational samples is a costly venture, but the
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demonstrated predictive validity of empiriéa1 scales developed on
criterion samples makes the utility of tﬁﬁs approach worthwile. Where-
ever feasible, a concerted effort should be made by the test developer
to collect adequate samples of each sex for an occupation. ' Construction
of separate scales for males and females is technically sound from the
standpoint of concurrent validity. However, it is recommended that
greater care be given so that non-valid sex differentiating items

(as outlined in pages 24-26) are not incorporated into the scales,

Use of Criterion Scales Developed on the Opposite Sex

Currently, scores are.reported for subjects based on oppesite-sex
criterion samples for the Kuder and for the SVIB if the opposite-sex
test is administered. This procedure will continue until:adequate
representation of both males and females in all occupations is accom-
plished. The utility of this procedure has been explored in various
research studies.

Research by Cole (1973) on female interests and Cole and Hanson
(1971) on male interests suggests that there are similarities between
occupational configurations of women's interests and configurations
of men's interests using data on the SVID,Kuder, and two other inven-
tories. These configurations could be useful in providing additional
information about career opportunities for males .and females even
though there are not relevant specific scales on the inventory. The
aboye research indicates that there is enough similarity in interest
structure between the sexes that generalizations beyond the status
quo of an inventory are possible in exploring new career opportunities
for males and females. While these findings are important in under-
standing configuration of interests, test users will find occupational
scores the easiest to use and there still is the problem of reporting

scores for females based on male criterion groups and reporting
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scores for males bhased on female criterion groups.

Applicability of occupational scales developed on male criterion
groups for females taking the Kuder OIS has been studied by Hornodary and
Kuder (1961). They found that scales differentiated for women as well
as they did for males for ninc of ten scales studied. In a similar study
Kuder (1966) found high median correlations between scores based on
male criterion samples and female criterion samples for three samples
of women. Kuder concluded that rcportino of scores for females hased on
male criterion samples was a valid procedure for representing their in
fields where there ara opportunities for vomen but criterion data was not
available. Kuder (1965) also stated that if a woman enters an occupation
dominated by males, she will find greater satisfaction if her interests
resemble those of the males in the occupation.

More recently, Kuder (1974) stresses the importance of giving more
emphasis to scores based on the subject's own sex and uses sceres based
on the opposite-sex criterion scales to aive added insicht into a subject's
interests. 1f the person scores highest on several of opposite-sex
criterion scales, these scores may indicate good possibilities for further
exploration if not represented by same-sex scales.

Darley and Haaenah (1955) found that using both forms of the SVIS to
be beneficial for women wjjo had a high degree of maturity, ability, and
career motivation. Strong (1959) suggested that the male form could be
used for women who have interests (via the ii-F scale) and career
aspirations similar to those of males. Thus there is some evidencc on
the efficacy of reportina scores for scales based on criterion samples
that are of the opposite sex of test taker.

A study by Laime and Zytowski (1964) also indicated that for women
who took both forms of the SVIB, their score on several males scales

could be predicted from corresponding female scales. In
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addition, for moure professionally oriented females, they tended to
receive higher scores on certain stales of the male furm than on the
female form.

Huth (1973) cites criticisms of the SVIB as it pertains to
measurement of female interests. She generally concluded as did Super
aad Crites (1962) ten years earlier, that the female SVIB does not
show good differentiation of interests for the majority of women.
There seemed to be a commonous of interests among women that makes
differentiation difficult cxcept in those cases wherc women have a
clear-cut interest. The ceneral pattern seems to be a "hore versus
career” orientation. Thus, if women have had a strong career orienta-
tion, the male 3VIR has beoen used frequently to provide the necessary
differentiation of occupational interests.

A more extensive analysis of the same type of daia was dona by
Camnhell (1974). Using only items that weve common tn maln and
female SVIB, 31 male and 31 female occupational scales were developed
and normed on appropriate-scx norm groups. For exawple, a male
Physica: Therapist scale was developed and normed on male physical
therapists; likewise, a female Physical Therapist scale was developed
and normed on female physical therapists. Hext, a general sample of
200 males and 2N1 females wvere scored on the 62 scales (31 male-based
scales and 3) female -based scales), corre]ation§ vere computed between
the two scales for each occupation and mean differences in score

value were derived. Table 4 presents the results of this study.
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Insert Table 4 About Here
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The median correlation between same-named scales for the SVIB

reported in Table 4 (r=.76 and .77) was equal to the magnitude obtained
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by similar studics on the Kuder OIS (Kuder, 1966). The magnitude

of the correlations would indicate that there is a great deal of similar-
ity between scales Jdeveloped po-male criterion groups and female
criterion groups, but not sufficiemt similarity to interchanqe scales
carte blanche.

Males in the general sample were scored on hoth sets of scales
for each occupation as were the females. The mean difference column
entrics are important in investigating the scores for females on scales
developed on ferale criterion samples. Of importance is the direciion
of the difference between the male scale means and female scale means.
Since the means are for random samples of males and females, low scores
on occupational scales are desireable; negative differences indicate
that appropriate-sex scales are superior and positive differences
indicate the obverse. The results indicate that scales based on male
criterion aroups work hest for males, and scales haced on fema]é
criterion groups work best for females.

The average absolute difference between the two scales for cach
occupation in Table 4 was about one-half standard deviation(5.5 standard
score units for males and 6.7 for females). If there were no overall
differences in scé]es developed on male and female criterion samples,
then the difference would be about zero. This ciearly was not the
case, mean differences of the magnitudz of one-h51f standard deviation
on SVIB occupational scales are both statistical and meaningful
di fferences.

in investiqating item composition of the above scales, Campbell
found that scales that contained sexual stereotypic items influenced
the magnitude of the score differential between males and females.
Males tended to score highest on female scales dominated by “male”

types of items, such as the female scales for Army Non-Commissioned
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Officer and Army Officer, than on the corresponding male scale, while
females scored highest on male scales dominated by "female" types
of items, such as the male scale for College Professor, Musician,

and English Teacher.

Recommendation

So as not to limit career opportunities availahle to males and
females, it is recommended that scores be rcported.for all scales
available and vhen possible based on the appropriate sex. When scores
bised on the opposite sex are reported, it is imperative that test
users be made cogently aware of this. UYhen these opposite-sex
scores arc used, they should be interpreted with sexual stercotypes,

and their potential effect on scores, kept in mind.

IHTERNALLY BASED SFALES

The second major type of interest scale déveloped for interest in-
ventorics is based on internally related items and labeled as homooencous
scales or basic interest scales. Generally, each inventory, through
its item content, covers a range of basic interest dimensions and scales
can be constructed through statistical procedures to measure these
dimensions, for example, Mechanical interests, Social Service interests,
and Numerical interests. Unlike the occupational scales where the
number of scales developed depends on occupations that test
developers are willing to spend time ond money to test, the homogenous
scales are internally-based and developed to tap all interest domains
of the inventory. The male SVIB has 22 homogenous scales and the
female SVIB has 19. The Kuder OIS does not contain these types of
scales, but a version intended for junior high school students, Kuder

General Interest Survey, has 10 such scales.
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Scale Development

Typically, a general sample is tested with the inventory and
product-moment correlation coefficients are computed for all pairwise
combinations of items by assigning numeric weights to response patterns.
Then using factor analsis or cluster analysis, highly interrelated
items are aggreqated into a scale and a descriptive name appliced that
reflects some cormon psychological theme that is beinq measured by
the individual items.

Fer example, the item responses of "Like", "Indifferent!, and
"Dislike", on the SVID were assigned weighis of +1,0,-1 respectively
and then all pair-uise item intercorrelations were computed using
the responses of a genaral sample for the male form, and a genecral
sample for the female form. The example below shows a correlation
of r=.63 between the items "Algebra" and "Arithmetic" based on the
responses of 500 maies. (Tne tabie entries are response percentages
of a general sample of employed males to two items considered as a
pair; for example, 51% of the subjects responded “Like" to both "Algebra”

and "Arithmetic").

“Algrbra”
Like Indifferent Dislike Total
Like 51% 12% 6% 69%
Indifferent 3% 1% 6% 19% r=.63
Dislike 1% 1% 10% o 12%
Total 55% 24% 22% “100%

These two 1items, "Algebra" and "Arithmetic"”, in addition to the
items "Calculus", "Geometry", "Mathematics", and “Physics" appear
on the basic interest scale MATHEMATICS for the male SVIB, The same

procedure was used for the SVIB female basic intergst scales using

a general sample of female responses. As with the occupztional scales
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the person's raw score on cach scale is the sum of the response
weights for the items included on the scale.

Again, because the SVIB has used separate sets of items for males
and females, separate basic interest scales have resulted with many
overlapping concepts, but still some unique scales appear. For
example, males are not scored on a DOMESTIC/HOMEMAKING scale nor
are fcmales scored on a MILITARY ACTIVITIES scale. (This uniqueness
is a direct result of not having sufficient appropriate item contents
on the inventory.) The previous recosmendation that the same set
of items be given to both sexes would eliminate this uniqueness in
generation of results.

The ten homogenous scales for the secondary school version of the
Kuder has identical homogenous scales for males and females and
perinits meaningful comparison between the sexes on their interest
prafervencec, Using tha same sct of itams for all subjects, the
Kuder has overcome some of the objections of the SVIS.

Use of intercorrelations as the basis for scale development
circumvents many problems associated with development of occupational
scales. If the same set of items is administered to both males and
females, it is recommended that a general sample with equal represent-
ation of both sexes be used in the construction of these types of
scales. The predictive validity of internally-based scales is
of a relatively lesser importance than for criterion scales and
differential rates of responding for males and females are not a

real problem until scales are normed.

Horming of Internally-Based Scales

The reference sample used for norming ljomogeneous scales is
determined by the test develeper and generally is influenced by which
o reference sample would be most relevant for interpreting the results.

ERIC
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If a general reference sample is used where males and females are
equally represented, there are two alternatives to norming of scale
and reporting of results.

One alternative would be to split the general reference sample
or other reference sample by gender and provide separate norms for each
sex so that the average male sample and average female sample tiould
have - identical means and standard deviations. Such statistical manip-
ulation to achieve equality of score distributions vould actually
disguise the underlying male-female differences. For example, a raw score
of 10 on the ART scale may convert to a standard score of 50 based
on a male reference sample but the same raw score of 10 for a female
may convert to a standard score of 45. The end result is that the same
degree of interest would produce different standard scores. (The
separation of the sexes vhen constructing empirical occupational
scales can be favltad hy the same araumant, Howevep, the {ntercorrela-
tional procedure permits the combining of male and female responses
without "washing out" differential response rates and the predictive
validity of homogenecus scales in not an overriding concern. Both
these factors make the use of a combined male-female sample more
acceptable for internally-based scales.)

The second alternative is to develop one scale for both males and
females using tlie general reference sample, norm'the scale on the
male-female composite, and provide normative data separated by
gender when results are reported. This procedure would convert a raw
score to the same standard scores regardless of gender, but interpre-
tive norns would provide necessary information about differences in
male-female score distributions. This procedure, illustrated below
is similar to that for reporting scores on the Comparative Guidance

Placement Ptogram of the College Entrance Examination Board.
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Recommendation
The following example illustrates reporting of scores on two
internally-based types of scales, Mathmatics and Physical Science
using male-female composite for nomming purposes but the interpretive
data are split by gender. Standard scores are plotted and easy
reference to both male and female distributions is possible, Explan-
atory statements can be preprinted on the profilec cxplaining that
the white bar rcpresents the normal ranne of male scores and the
speckled bar reprsents the normal range of female scores with vertical lines
representing the average. Good graphic representation could also

indicate quartiles or 10th and 90th percentiles.

Example of Homoceneous Scale OJutput

Sca]e score 0...............20..“‘.“.0‘II‘I400..‘......‘....60
 Fodsatent sppumy X
[Aathematics 55 L — !
Physical Science 5 —
y f<ervcm mm oty ST

This procedure also would have the attendant advantage of provid-
ing a more meaningful linkage to scores of male and female occupational
samples. Since a standard score would reéresent an equivalent degree
of interest to items on the scale regardless of gender, resultant
score presentations for occupations (identified by sex) would give
meaningful comparisons between males and females in the samc
occupation.

The above recommended procedure uses the same items for both
males and females, yields identical standard scores from the same
expressed interests on homogeneous scales regardless of gender, but
takes into account differential response frequencies for each sex

when scores are related to normative data.
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Sex Differences

Table 5 shows mean raw score differences between males end females
on the homogeneous-type scores for the Kuder General Interest Survey
(Kuder,1973). A1l differences between the sexes were statistically
significant. Males scored much higher on the Mechanical scale
(more than 19 points) than females, while females had more intense in-
terests than males in Social Service. Gencrally, the results
pattern sexually stereotypic roles, males scoring higher on Outdoor,
Mcchanical, Computational, Scientific, and Persuasive, while females
were higher than males on Artistic, Literary, Musical, Social Service,

and Clerical.

prgesr e Y T YT Y Y o i

CHANGE OF INTERLSTS OVLCR TINE

Do interest preferences change over time? For individuals, there
will be a wide diversity in amount of change and thfs vill depend on
his or her age when tested. As the person becomes older, more and
more experiences are encountered which will predispose the person to
like or dislike that activity more than previously depending on the
experienced reward value. Roughly one-third of the person's change
in interest will occur prior to graduating from high school, one-third
during college years (18-22), and one-third during adulthood with a
great deal of stability after the age of 25 (Johansson and Campbell,1971).

Although considerable evidence exists indicating that people will
change in their vocational interest preferences, do occupational group

ERIC characteristics change sufficiently to invalidate tests constructed
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Table 5
\)9} lHeans and Standard Deviationg.for Males and Females
W on Homogeneous Scales of Kuder
&
q§§s " Students in Grades 6-8 ~ Students in Grades 9-12
Males (N=287)  Females (N=433)  Males (N=471) Females (N=691)
_Scales Mean  S.D. Mean  S.D. M2an  S.D.  HMean S.D,
Outdoor 27.45 8,73 22.93 8.2 23.50. 9,71 21.56 8.3
Mecha.‘ical 43.13 10.20 26.01 9,24 44.74. 1N.87 26.31 g.84
Computational 30.03 §,34 27.62  7.80 32.99 9.84 27.06 9.79
Scientific 39.33 11.54  29.94 10.87 39.01 N.71 29.26 10.90
Persuasive 54.90 12.m 49.53 11.176 55.60 13.15 51.57 12.54
Artistic 29.73 8.82 34.47 9.49 29.13 0,35 33.71 o.,85
Literary 29.4Y 9,44 35.71 9.3 30.34 10.23 34.49 1n.68
Husical 10.67 7.51 12.33  8.17 11.75 8.20 13.58 7.50
Social Service 46.85 12,45  59.3% 12.64 44.34, 13.61 (0,47 13.04

Ciericai 53.52 10.13 6l1.70 12.4% 52.10 12.91 61.04 15,47
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5, 10, 20, 30 years ago? Specifically 1) are there general changes
across various groups of people over time? 2) are these changes
associated with the measurement of voéational preferences for specific

occupational groups?, and 3) are thesc chanqges on items that currently

differentiate the sexes?

Changes in Item Popularity

To investiqate if there were general changes in interests, occupation-
al samples tested in the 1930s were contrasted with a matchina sample fron
the same oécupation tested in the 1969s (Campbell, 1971). Items that showed
a significant change in the base rate of responding across a majority of
the occupational samples were identified on both male and female SVIB.

For example, about 10% of bankers tested ini13934 responded "Like" to the
iten "College Professor”, while about 307 of bankers tested in 1964
responded "Like". Approximately one-fifth of the items investigated showed
large shifts in popularity over the 32 year time span. These types of
jtems were used to develop a Cultural Chense Scale; the scale correlated
in the .80s with test year of the sample. Thus a strong relationship
existed between year tested and items comprising the Cultural Change

scale. Investigation of items indicated that recently tested samples had
a more positive liking for activities that were extroverted in content,

and concurrently out-doors and skilled trades activities became less

popular. Results were similar for both males and females.

Changes in Group Characteristics

Since items could be identified that showed significant changes
in popularity over time, the next question was whether or not these
changes also were incorporated into occupational and homogencous
scales that measured the interest preferences of criterion groups.

If occupational interest patterns do change with time, then interest
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inventories should be revised continually. To investigate this
problem, Campbell (1966) went back to some of the SVIB's original
criterion groups and tested the men in the 1960s who were holding
the exact same jobs as those tested by E.K. Strong in the 193%s,
Four~ samplings were done: 1) 1965 ministers were matched with
ministers in the same church in 1927; 2) 1964 bankers were matched
with mon in the same bank position in 1934; 3) corporation presidents
tested in 1965 were matched with presidents of the same company in
1935; and 4) 1965 school superintendents were matchod with super-
intendents of the same school system in 1930. The following table
presents the data of 12 exparimental homogeneous scales (Johansson,
1969,1974) that permitted comparison between the 1930 and 1960
testings (the SVIB was revised in the middle 1960s, precluding an
exact comparison on all but 12 homogencous scales). As is apparent
in Tahle 6, the mnans hetween the two testinee were very similor--
there were greater differences among- the different occupations

than between two samplings of the same occupation.

Inspection of SVIB criterion scores for two samplings of each of
four occupational groups revcaled the same results (Campbell,196G).
The strikina similarity of results for each of the comparisons
suggested that occupational scales deveioped in the 1930s vere still
relevant for the 1960s. Other research by Thrush and King (1965) on
medical students, by Ferguson (1958, 1969) on life insurance salesmen,
by Campbell {1965,1968) on male and female bsychologists, and by
Mayarazzo, et. al. (1964) on polfcemen and firemen clearly indicated

that occupational preference data do not show dramatic shifts over time.



«i3-

S £
L5 LS
] €5
€S €S
(% v
ey oY
Ly eb
6% eb
LS 14
es 6s
St 1
)/ £
G561 mmmw

(G2=N) *sadd da03 (6pl=N) °s3dng {ooyss

L

11 gy
95 75
s £s
Ls cs
o bk
8y 9y
%/ £y
€S LS
1 4] 2s
65 bs
oS 1L
LS LS
S9ol oeet

‘G PuROJE AJEA SLOLIRLASP piepueys--ajoN;

14 LY
2% 2§
37 sy
€5 {s
37 ot
L oy
: iy
ty 6t
oY 8]
0g 7S
th ) 6t
L9 L9
teel veo6l

(€6=t1) s424ueg

sBUL3S3] OM) J4DAQ FLDISUCT PLEH SR QO AU Su4dyH

Su0}3edndd) J4ro4 404 sSuesy

9 olgqel

6t QS  321AJOS [ROLpay
Y s Ledpaauny
6 £  3duapds |edyshud
0s €S Lo ueyosy
VA J Gv s340dg
£5 0s Buyl jau
6Y 6Y Yy
8s 11 bugyoseay
LS 6t $5431104/Me
%S 2S Juduabeury - sng
a9t ot buys jpueyoasy
6v GG S8341dvdd ITINI)
s96L  Leel ETLES
(86=N) S433SLUM
a0 55

e

O

Aruitoxt provided by Eic:

E



However, there was a slight trend in the Campbel1{1966) study
for the more recently tested occupations to score higher on more
recently developed ogzcupational scales which was attributable to
using an in-general sample that spanned testings over som: 40 years
and this introduced a "time-biasing" factor. The "modernization-
factor" is a vexing problem and it is difficult to determine preciscly
when a criterion or reference sample hecomes outdated, Brcause of
the costs and time in developing samples, the data do not varrcant a
complete modernization of the inventory every ton vears, After fifiean
to tuenty years, tin? biasinq factors may lead to spuriously inflated
results on recently developed scales if scale constructicn uses an
earlier agmcoated in-qencral sample. Also, after twenty vears,
explaining to a client that he or she has intercsts similar to
people that were tested twenty years ago, will raise an.eychrow as to
relevancy. Thus, after 10-13 vears, the test publisher probably
should consider seriously starting to develan the necessary pians and
developrental efforts for a majorrevision so it could be completed

within the ensuinq 5 years.

Changes in_Nale-Female Differences

The preceding data showed that cven though occupational characteris-
tics are fairly stable over long time spans, there were also
individual items that did show sianificant changas in popularity.
The next question is: Are items that diffcrentiate the sexes also
changing over time?

1f differences betveen male and female vocational preferences are
diminishing, then at some future time an interest inventory could
be developed where differential base rates of responding would not
be a factor and sex biasing in test development would become a moot

point. However, if.differences are not disappearing, then differential
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response rates by gender will have to be always accommodated into
the developmental system of interest measurement.

Data prosented by Campbell (1974) specifically addresses the
question of chanaing male-female differences within occupations over
30 years,  Nine occupations were available with adequate samples of
males and fomales who had heen tested during the 19308 and the 12€0s,

_ Table 7 reports the percentage responding “Like” to four items that
tvpically show nale-feaale differences. The first two iton., “feco-
rate a roum with flowor.” and "RKeaular hours for voirl " waually are
favored by ferales and the Tast two, "Pepair clectrical virina” and
"Lxpress judunsnts openly reqardless of what people say,” are favored
more by males.

------------------- - e e-a

Insert. Table 7 About liere

Inspection of the data in Table 7 clearly indicates that there
has not been a decrcase in the maagnitude of the differences hetween
males and fcmales within occupations from 1937 to 1968. Of the 36
contrasts (nine occupations times four items), 11 showed smaller male-
fomale differences over time while 256 showed larger differences; dif-
ferentiation in male-female responding appears to have grown larger.

The above four examples of items were not atypical; interest
measurement must take into account the differences in ways that males
and females respond. Until evidence is o ..ned that show dramatic
shifts are currently occurring, waiting for these differences to dis-

appear would be futile.
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SUMMARY

The scope of this paper has been to review the two major interest
inventorics and to explore the complexities of technical aspects in
development of item sampling, norming, scorina, and reporting of results
in relation to the differential treatment of sexes. Using the opciational
definition of sex bias as any factor that may influence a person or
others to limit carcer opportunities solely on the Sasis of gender,
the follouing areas were investigated and recomnendations made for

avoiding potential sex bias.

Item Sampling

Interest inventories should not have separate forms of the in-
strument for males and females. Potential sex biasing should be
eliminated at the item development level by using the same set of
items for both males and females. Special care has to be excercised
so that an item does not inherently make it more applicable to either
gender. For example, items such as "Policeman" and “Policewoman" are
less desireable than “Police Officer,”" or "Realtor" would be prefer-
able to "Rea) Estate Salesman" or "Real Estate Salesperson.“ For
some types of items, reference to both qenders may be the only viable
alternative, such as "Dressmaker/Tailor" or "Waiter/Waitress." A
recommended procedure for the test developers would be to request the
U.S.-GSA Civil Rights Office to review item content of new inventories
and suggest changes four any items that appear to be discriminating

to minority groups. -

Scale Development

There are various factors that have to be considered within the

context of sex bias when scales are constructed for interest inventories.
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There are two main types of scales (externally and internally baséd
scales) constructed for interest inventories and eich has its own dis-

tinctive issues relating to sex bias.

Externally-based Scales ‘

Externally-based scales (occupational or criterion scales} are
based on item responses of appropriate criterion samples. For example,
samples of employed artists, mathematicians, and elémentary teachers
are collected and their responses to the inventory are tabulated,

A person's score on criterion scales measures the extent of similarity
with those in a criterion sample. Of immediate concern in the develop-
ment of criterion scales is the extent and maqgnitude of differences
between male and female responses and how to accommodate these dif-
ferences. For example, should males and females be combinzd in the
criterion samnle? Snould scores be renorted senaratoly for males and
females? Is the magnitude of male-female differcnces dimfnishing with
growing awareness that traditional sex roles arc arbitrary? Should
scores be reported on scales develored on opposite-sek criterion

groups when appropriate-sex scales are not available? Do the criterion
samples become out-dated and need periodic revision?

Empirical evidence is very consistent in showing that males
respond di fferently than females to many ftems on interest inventories.
These differences are neither small nor infrequent. pi fferential
responses of males and females should not be ignored; combining responses
of males and females in criterion samples would decrease the predictive
and concurrent validity of empirical criterion scales. Furthermore,
the magnitude of differences between males and females has not sub-

stantially diminished during the past 30 years.
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Since these male-female differences appear to be fairly stable
and large, occupational scales should be developed on male criterion
samples and female criterion samples. Every effort should be made to
collect adequate samples of males and females for each occupation
represented on the inventory's reporting of results. Furthermore, in
development of empirical scales for both sexes, caution should be
exercised so as to not differentially include items that represent
non-valid male-female differences.

When an apprepriate sex griterion sample is not available, and
co as to not limit career options, scores should be reported for scales
based on the opposite sex criterion sample but the user should be
cogently aware of the impact that sexua) stereotypes will have on the
resultant score.

ctability of response preferences alsn are evidenced for oc-
cupational samples. Occupational scales developed in the past still
show excellent concurrent validity 39 years later. However, when
new scales are developed for an old inventory, a "modernjzation" factor
occurs in the content of the new scales. Because of cost and time factors
in revising an inventory, empirica! data do not varrant a recommended
nor necessary revision every 10 years. If newly developed scales are
added to existing sales on an inventory developed 15-20 years carlier,
this modernization factor is 1ikely to occur. Thus interest inventories
should be revised at least after 20 ycars and preferably after 15 years.
This revision would update the content of items and develop occupatibnal
scales that are more responsive to future changes in occupational pat-

terns in existence within society.
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Internally-based Scales

Internally-based scales (homogeneous or basic interest scales)
are based on interrelationships of items within the inventory. These
scales measure content areas of interests such as Mechanical interests,
Art interests, Social Service interests and are more relevant to the
measurement of avocational types of interests. Because of the nature
of scale development (item intercorrelations) and the relatively
lesser importance of predictive validity than for criterion scalcs,
responses for males and females could be combined into a general
sample for computing the'necessary statistics for construction of the
scales. Using one sample with equal representation of males and females
would lessen the impact of potential sex biasing, but differential
response frequencies of males and females would still have to be a concern.
The most meaningful solution would be to use the combined general reference
sample as the norm sample for converting raw scores to standardized
scores but providing for separate interpretive norm distributions for
males and females. Thus, scores would be equivalent but would have
different interpretive meanings dependent upon gender.

Composition of an appropriate norm reference group for inte.nally-
based scales would depend on the intended usage- of the inventory and
judament of tne tast developer. For example, #f the inventory is in-
tended primarily for the armed services, the norm sample should be com-
posed of armed service personnel and not junior high scpooI students; or,
the test developer may deem that a general sample of adult males and
females would be a more appropriate reference sample than college graduates.

In any event, reference groups could be composed of equal representation
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of males and females if results are presented with separate inter-
pretive band widths that indicute male-female differences.

This use of a single norm sample also permits an easy linkage
to scores of male and female criterion groups on these homogencous
scales since the standard scores would be equivalent in meaning.
UpHéting of norm reference samples should be as frequent as that dis-

cussed previously for updating of occupational samples.

Socialization Bias

Many of the technical difficulties outlined above are a result
of the substantial sex differences to many interest inventory items.
The possibility of developing an effective inventory free of such
bias seems remote. The SVIB has undergone numerous studies over 49
years to increase its validity, and major revisions in the last 10
vears have eliminated less valid items, archaic items, and items that
inherently favor one aender. The result will be a single inventory to
be released in 1974 where considerable attention has been given to
sex biasing factors. Still over one-half of the items.show significant
male-female differences. Eliminating items that are not free of
socialization bias would seriously decrease the validity and viability
of the instrumeat. Items such as "Artist" and "Decorating a room with
flowers" show considerable male-female differences but are very valid
types of items in differentiating interest of interior decorators
from other occupations. Data indicate that changes within society will
have to be more dramatic than has occurred during the last 30 years
in reducing male-female stereotypes before effective inventories free

of socialization can be constructed.



Interpretive Materials

Any published interest inventory should have a sound and com-
prehensive test manual following the guidelines of the American Psy-

chological Assoc1at10n as outlined in Standards for Educational and

Psvchological Tests and Manuais (1966). In addition to recommended

standards of describing criterion groups, validity, reliability, and
so forth, a fairly in-depth discussion should be included in the
manual and other interpreitve materials elucidating the extent and nature
of male—feméle differences on the inventory.

Test developers should outline what procedures were used to
handle male-female response differences during scale construction,
norming, and reportihg.of results for the various types of scales
that the inventory may contain. Specific mention should be made as
to what efforts.were made to assure the applicability of the items to
both genders. Data sﬁodId be brescntcd {ndicating the cxtent that scales
developed on either male or female criterion qroups can be generalized

or used for the opposite sex.

Sufficient Time and lloncy

If sufficient time and money were available, what directions could
be taken in the development of a now inventory that would lessen or
eliminate the socialization effect? It may be possible to write a
sufficient number of itcms that would make a viable inventory and still
show no large differences. between sexes. This would involve an extensive
developmental effort and- continua] trying out of items on various groups
of subjects to ascertain the instrument's validity.

Still, even though enough items may be aggregated that are relatively

free of sex biases, small male-female differences may have a cumulative
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effect during construction and norming of the resultant scales.
If sex differences existed in the scales, extensive validity studies
would have to be done to measure the extent of the impact of these
differences. Also, the data may show that for subjects who have well-
defined and strong career aspirétions, male-female differences are a
minor factor and scales could be developed so as to not have a limiting
effect on either gender. If results pointed in this direction, use of
career commitment may be a more meaningful moderator variable than gender.

Various statistical procedures could be tried to compensate for
male-female response differences, such as multivariate discriminant
analysis, but such procedures would be applying differential weights,
based on gender, to results and considerable analyses would have to be
done to show that these procedures do not decrease the validity of the
inventory for both sexes.

In the long tun, weiting itens that are as valid as curvent items
and show no male-female differences may be easier than to try to

statistically correct for these differences on a post.hoc basis.



FOOTNOTE--
1The author is deeply indebted to Dr. David P, Campbell, Director
of the Center for Interest Measurement Research, University of

Minnesota, for much of the empirical data contained in this report.
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